Although it has been proven that theory of mind functions is deteriorated in amnestic type mild cognitive impairment, the relationship between this deterioration and cognitive functions has not been researched. The aim of this study is to compare amnestic type mild cognitive impairment patients with healthy individuals in terms of theory of mind functions and to determine the relationship between theory of mind functions and the functions of language and memory in amnestic type mild cognitive impairment patients.
INTRODUCTION
Mild cognitive impairment (MCI) accompanied by complaints about memory is called amnestic type MCI (aMCI). The diagnostic criteria for aMCI are complaints about memory confirmed by a patient's relative, an ordinary course of general cognitive functions and daily life activities, the existence of a memory disorder determined by age and education norms, and the absence of dementia (1) .
The concept of theory of mind (ToM) is defined as an individual's ability to realize that others have different mind from his/her own and to understand and represent his/her own and others' mental status as intentions, belief, desires, and level of knowledge. Two types of ToM have been defined as cognitive ToM and affective ToM (2) .
The importance of evaluating the functions of ToM to make predictions about the possibility of MCI transforming into Alzheimer's disease (AD) has motivated researchers to conduct studies, which have identified that patients with aMCI perform worse in terms of ToM functions (3) . The relationship between cognitive and ToM functions in patients with aMCI has not been studied.
The purpose of this study is to compare aMCI patients with healthy individuals in terms of ToM functions and to determine the relationship between ToM functions and the functions of language and memory in aMCI patients.
MATERIALS AND METHOD Sample
The study sample was composed of patients admitted to the neurology polyclinic between October 2012 and June 2014 with complaints of dysmnesia. Those who were diagnosed with aMCI, and accepted to participate in the study were assigned to the patient group, while those who were not diagnosed with aMCI but were willing to take part in the study were assigned to the control group. The inclusion criteria for both groups were age 50 years or older, literate, scoring 24 or over on the Standardized Mini-Mental State Examination, scoring 0.5 or lower on the Clinical Dementia Rating Scale, and scoring 3 or lower on the Hachinski Ischaemic Scale. Meeting the Petersen Criteria was an additional criterion for inclusion in the aMCI group. Taking a type of medication affecting cognitive function, having a history of head trauma, scoring 14 or over on the Geriatric Depression Scale, having focal brain injury, and alcohol and drug abuse were the exclusion criteria. Seven patients were excluded due to the changes observed in brain MR imaging, four patients were excluded due to alcohol use, and three patients were excluded due to nonacquiescence to participate in the study. Therefore, data collection methods were applied to 38 patients diagnosed with aMCI and 34 individuals in the control group.
Data collection methods

Sociodemographic characteristics and clinical features information form:
The features of age, gender, marital status, education status, income level, employment and economic status, and information related to the patient's and his/her relatives' accounts about amnesia, dementia family history, head trauma, general anesthesia intake after 50 years of age, smoking, and alcohol and substance use were collected through this form.
Clinical Dementia Rating (CDR) Scale: This scale was developed to evaluate the functional destruction in AD (4); it is used to measure a patient's cognitive and functional performance. The purpose of using this scale in the study is to identify whether the participant meets the necessary criteria for participation in the study.
Standardized Mini-Mental State Examination (SMMSE):
This is a commonly used cognitive survey tool (5) , and the validity and reliability of its Turkish version have been completed (6) .
The Reading the Mind in the Eyes Test (Eyes Test):
Eyes Test was developed to evaluate affect recognition (7) . The validity and reliability of the Turkish version have been assessed (KR 20 was 0.72) (8) . During the administration of the test, the participant is instructed to check the choice that best suits his/her thoughts and feelings about the eyes in the image. A high score indicates good affective ToM function.
Hinting Test: One of the stories applied to secondtier ToM functions was used in this study (9) . Through this story, the ability to uncover the real intention behind implicitly stated expressions is evaluated. The participant is told a story, wherein Elif, whose birthday is coming, tells her father that she loves animals, especially dogs. Then, the participant is asked what Elif's real intention is and scores two points if he/she gives the correct answer. If the participant cannot give the correct answer, then the story is continued by recounting another of Elif's statements, wherein she asks her father whether pet shops are open on her birthday. Then, the participant is asked what Elif wants her father to do. The correct answer scores one point at this stage. If there is no correct answer, the participant does not score any points. This story has been used in previous studies in Turkey. In this study, a similar methodology has been used in terms of statistics (10) .
Boston Naming Test (BNT):
This test is used to evaluate naming ability skill (11) . The shortened version containing 31 images was used in this study. The Turkish adaptation and norm determination study of the test is completed but not has been published yet.
Wechsler Adult Intelligence Scale-Revised Vocabulary Subtest (WAIS-R):
Developed by Wechsler (12) , this vocabulary subtest (WAIS-R/VTS) is used to measure the abilities of vocabulary use and self-expression, sensitivity to new information, storage in the long-term memory, and re-grouping when necessary. The Turkish standardization study of the test has been completed (13) .
Öktem Verbal Memory Process Test (Öktem-VMPT):
This test has been developed to research verbal learning and memory in terms of multiple factors. The Öktem-VMPT has been standardized, and normal scores have been identified for the variables age, gender, and education (14) . The Immediate memory, Learning, Achieving Criteria, Spontaneous Recall, and Recognition subtests were used in this study. This test was also used to identify the criteria for determination of memory impairment (the case in which the score for episodic memory is lower than normal values as 1.5 standard deviation) when adapted to the Petersen Criteria.
Clock Drawing Test (CDT):
This test is a part of the Boston Diagnostic Aphasia Examination (15) , and the validity and reliability of the Turkish version have been assessed (16) . The cognitive features measured by the test are comprehension, planning, visual memory and reconstruction, visual-spatial ability, motor planning and method, digital information, abstract thinking, inhibiting the tendency created by the physical features of the stimulant, concentration, and tolerance against detention.
Geriatric Depression Scale (GDS):
Based on self-report assessment, this scale is used to identify depression in the elderly (17) . The validity and reliability of the Turkish version have been assessed (18) .
Functional Activities Questionnaire (FAQ):
Based on self-report assessment, this questionnaire evaluates 10 mixed daily activities (19) . A Turkish adaptation study of the FAQ suitable for the 50 years and older age group has been completed (20) .
Statistical analysis
The data obtained were analyzed in Statistical Package for Social Sciences 21.0 version. The Kolmogorov-Smirnov test was applied in order to show the normal distribution (95% confidence interval). The groups were compared in terms of normally distributed, continuous numerical variables by t-test, non-normally distributed variables by Mann-Whitney U test, and categorical variables by Pearson's Chi-Square test. For the purpose of identifying the variables predicting the scores of the aMCI group on the Eyes Test and Hinting Test, linear regression analysis was applied to the variables that were determined to have statistical significance.
RESULTS
The proportion of participants who graduated from primary school in the aMCI group was significantly higher than that in the control group, whereas the duration of education and monthly income of the aMCI group were found to be significantly lower (X 2 =8.943 and p= 0.011; z=-2.36 and p=0.018; z=-2.09 and p=0.036, respectively) ( Table 1 ).
The FAQ scores of the aMCI group were significantly higher than those of the control group (z=-2.921 and p<0.01). The aMCI group scored significantly lower than the control group on the Eyes Test; SMMSE; Immediate Memory, Learning Score, Spontaneous Recall, Recognition, BNT, WAIS-R/VST; CDT; and Hinting Test (t=-5.013 and p<0.001; z=-5.681 and p<0.001; z=-4.487 and p<0.001; z=-6.009 and p<0.001; z=-6.925 and p<0.001; z=-3.346 and p<0.01; z=-3.543 and p<0.001; z=-5.249 and p<0.001; z=-3.710 and p<0.001; z=-3.386 and p<0.01, respectively) ( Table  3 ).
According to the result of linear regression analysis, the score of the aMCI group on the Eyes Test and Hinting Test were not predicted by the independent variables (Table 4 and 5). 
DISCUSSION
The number of primary school graduates in the aMCI group was higher than those in the control group, whereas the mean of duration of education and the average monthly income of the aMCI group was lower than those of the control group. Although it is not exactly known to what extent a higher level of education affects AD, it has been indicated that a higher level of education may have an important function, because people with higher education more easily develop strategies to compensate for the possible adverse effects of cognitive impairment in the early stages of AD, and hence the effects of symptoms on daily life present late (21) . The risk of developing AD decreases at a rate of 17% for each extra year of education, while having a lower economic level and a lower status occupation poses an increased risk of AD development (22) . Considering that aMCI poses a risk of AD development, the results of this study suggest that duration of education and economic level also influence the risk of aMCI. Since there are few studies, there is a need for more studies to be performed on this aspect.
When the groups were compared in terms of complaints about amnesia, the relatives of the aMCI group reported more cases of amnesia complaints than those of the control group. Concurrently, the aMCI group scored lower than the control group on the Öktem-VMPT (Immediate Memory, Learning, Spontaneous Recalling, and Recognition), which was performed to evaluate verbal memory. Among the clinical diagnostic criteria for aMCI are the items of "memory problem expressed by the patient himself" and "identifying the memory problem adjusted for age" (1) . The scores of the aMCI group on the FAQ were higher than those of the control group. However, the average score of the aMCI group was within the normal limits when the normal scores for these age groups was considered. Therefore, the aMCI group met the "the daily life activities of the patient are normal with regard to his/her age" criterion, which is requisite for the diagnosis of aMCI.
The language skills scores of the aMCI group in the BNT and WAIS-R/VST were lower than those of the control group. Impaired language skills in aMCI patients have also been proven by similar studies performed with the same tests as those used in this study (23) . The aMCI group scored lower than the control group on the Hinting Test. While ToM functions are typically impaired with increasing age, several studies have indicated that particularly second-tier ToM functions are deteriorated in aMCI patients, posing a risk for AD development (24) . For this reason, as the deterioration of ToM functions in aMCI patients could be observed in clinical presentation, it is important that this deterioration has the potential to identify patients who will develop AD. This result agrees with that of a similar study in which aMCI patients scored lower than healthy elderly in terms of first-and secondtier false-belief tasks. The performance of aMCI patients in the Eyes Test was also lower than that of the control group, although the difference was not significant. The aMCI group was also compared with healthy controls in terms of ToM functions by using brain imaging methods, and it was concluded that activation of the superior temporal sulcus (STS) in the right hemisphere, which is related to affective ToM, is lower in aMCI patients than in healthy controls. Researchers have indicated that the decrease in STS activation in aMCI patients is an early neural finding of the deterioration of affective ToM functions that will develop in the future (24) . According to the results of this study, the Eyes Test performance of aMCI patients was significantly lower than that of healthy controls, which disagrees with the aforementioned study. The possible reason for this difference may be that this study was performed on a larger sample.
It was indicated in this study that language and memory functions expected to deteriorate in aMCI patients did not predict the impaired cognitive and affective ToM functions, contrary to the case in healthy controls. It has been reported that ToM and cognitive functions are independent of each other (10) . Our study supports this result, and we conclude that cognitive and affective ToM functions also become impaired independently of language and memory functions in aMCI patients.
The limitations of this study are that it is of a cross-sectional nature, was conducted on a small sample, did not evaluate first-tier ToM functions, and there were differences between the groups in terms of period of study and the level of income.
The fact that the Hinting Test used in this study is easier to administer than other tests measuring the second-tier ToM functions and the narrow scoring range may have affected the results. On the other hand, this test may be insufficient in terms of measuring ToM functions compared to complex tests. The inadequacy of SMMSE in the differential diagnosis of MCI is another limitation of our study.
Finally, this study indicates that cognitive and affective ToM functions deteriorate independently of language and memory functions in aMCI patients. There is a need for further detailed studies to determine whether cognitive and affective ToM functions play a role in the evaluation of the risk of aMCI transformation into AD.
